Abstract
=0.039, T =293 K.
Source of material
Samples with stoichiometric compositions were synthesized by arc-melting of mixtures of elements: Zr foil (99.99 %, Alfa, Johnson Matthey), Sc pieces (99.95 %, Ames), Ni foil (99.99 %, Alfa Aesar), and crystalline Bpowder (99.995 %, Chempur). The obtained reguli were sealed in Ta containers and annealed in evacuated silica tubes at 950°C for 14 days. Needle-like single crystals were separated from well-crystallized ingots by mechanical fragmentation. The magnetization of polycrystalline sample pieces was measured in aSQUID magnetometer (MPMS XL-7, Quantum Design) in external fields between 20 Oe and 70 kOe and temperatures of 1.8 -400 K.
Experimental details
Refinement of lattice parameters for each compound was performed on 30 reflections by least-squares fitting of powder diffraction data (HUBER G670 Imaging Plate Guinier Camera, CuKa 1 radiation, l =1.54056 Å)with LaB 6 as internal standard (a =4.1569 Å).
Discussion
Ternary borides (structure type Cr23C6 [1] ) with the common composition (Ni,M) 23 B 6 (M =transition metal) have been an object of numerous investigations due to their possible application in wear-resistant nickel-base hard alloys. Compounds Sc 3Ni20B6 [2] , Zr2Ni21B6 [3, 4] and Zr3Ni20B6 [5] were shown to crystallize with Cr 23 C 6 type structure on basis of the x-ray powder diffraction data. In further investigations these compounds were found to possess homogeneity ranges at 800°C: Sc 3-4 Ni 20-19 B 6 [6] and Zr 1.7-5.2 Ni 21.3-17.8 B 6 [3, 7] . In ar ecent study on RE 2-x Ni 21 B 6 phases (RE =Er, Yb, Lu) [8] it was shown that the 8c position is partially occupied by RE atoms and some shortening of the interatomic distances to this position is observed. To clarify these structural peculiarities in Sc 2Ni21B6 and Zr2Ni21B6 borides we reinvestigated their crystal structures by using single crystal x-ray diffraction data. This study confirms the Cr 23 C 6 type for both compounds. Nearly the same displacement parameters of all atoms as well as asimultaneous refinement of displacement and occupational parameters corroborate -3 emu/mol; Zr2Ni21B6: c =+1.9.10 -3 emu/mol) and indicate that the compounds are Pauli-paramagnetic metals with rather similar electronic density of states at the Fermi level. 
